Shared pathways: death receptors and cytotoxic drugs in cancer therapy.
Death ligands (TNF, FasL, TRAIL) and their respective death receptor signaling pathways can be used to induce tumor cells to undergo apoptosis. Chemotherapeutic drugs can induce apoptosis and the upregulation of death ligands or their receptors. Downstream events following cytotoxic stress-induced DNA damage and the signaling pathways that lead to the induction of apoptosis may be either dependent or independent of death receptor signaling. The involvement of the Fas signaling pathway in chemotherapy-induced apoptosis has been the most extensively studied, with the current emergence of information on the TRAIL signaling pathway. Fas-mediated and chemotherapy-induced apoptosis can converge at the level of the receptor, FasL, DISC formation, activation of the initiator caspase-8, at the level of the mitochondria, or at the level of downstream effector caspase activation. Convergence is influenced by the specific form of DNA damage, the cellular environment, and the specific pathway(s) by which death receptor-mediated or drug-mediated apoptosis are induced. This review discusses the different levels of interaction between signaling pathways in the different forms of cell death.